Objective: A trend analysis of associations with induced abortion.
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there remains little high-quality data about incidence and determinants of abortion. Determinants are often culturally bound, through abortion's legal status and religious and social environments. In addition to associations with socioeconomic and demographic factors, [2] [3] [4] [5] [6] studies have examined knowledge about fertility, 7 knowledge and/or use of contraception, 3, 5, [8] [9] [10] mental health, 11 alcohol or drug dependence, 4, 11 and HIV/AIDS. 12 Many studies of socioeconomic and other determinants are from low-and middle-income countries. [5] [6] [7] 13 Determinants of abortion are highly context specific. However, in general, in low-and middle-income countries, women who are wealthier, younger and more educated have more abortions.
In contrast, for women in high-income countries, a systematic review of 74 studies confirmed the association of intimate partner violence with abortion and found no consistent mediating effect of the women's age, ethnicity, education, marital status, income, employment or drug and alcohol use, but study heterogeneity was high. 14 US crosssectional studies of abortion trends have been undertaken, most recently showing an overall decrease in the abortion rate, which varies by age, racial and socioeconomic population subgroups. 15 A recent US study found higher associations with repeat abortions and increasing age, having one or more children, ethnicity, experience of a traumatic life event such as death of a close friend or relative, or relying on financial support. Women with higher education and who lived further from abortion facilities were less likely to have repeat abortions. 16 Repeated cross-sectional studies have revealed that overall contraceptive use patterns in US abortion patients have not varied significantly in recent years, 17 and a retrospective cohort study found that Swedish women who choose long-acting reversible contraceptives are less likely to undergo repeat abortions. 10 These results cannot be generalised due to the influence of the differing medico-legal and health policy contexts for abortion in these countries.
Australia is a high-income country with high rates of education and reasonable access Our principle outcome measure was the number of reported abortions between each survey (S) and the subsequent one (S+1). At S1-S3, the survey asked the number of times women had an abortion; however, reasons for abortion were omitted. At S4 and S5, the survey asked how many times women had an abortion for medical reasons (e.g. abnormalities), an abortion for other reasons and an ectopic pregnancy, from which we derived a 'psychosocial' (nonmedical and non-ectopic) variable. As abortions for abnormalities were less than 0.2%, they were discounted. We estimated the number of abortions between surveys using the difference at consecutive surveys. We checked women's responses for consistency and assumed that reported abortions had occurred, even if not reported later.
Missing data were investigated, and logical inconsistencies were resolved manually by considering responses to related questions or to other waves (S). Usually a simple average was estimated and used after discussion between authors. For births and terminations, histories were computed following the method outlined by Watson et al (2007) .
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Sociodemographic characteristics
Sociodemographic characteristics included: age; area of residence; level of education; ability to manage income; possession of a Health Care Card (indicator of low income); marital status; and number of children. The survey did not ask about management of income in S2, so we calculated average responses to S1 and S3 to estimate the value at S2. Having a Health Care Card was not asked at S1 so the response at S2 was used at S1. Illicit drug use was not asked at S1 but age at first use was asked at S2, enabling an estimate of usage at S1.
Health compromising experiences
We considered health-compromising factors to include a new abortion in the subsequent survey (no, yes); and included other confounding factors drawn from the literature including alcohol use (little or none, risky); illicit drug use (never, last 12 months, >12 months); childhood sexual abuse (no, yes, don't know/no answer), interpersonal violence (none, non-partner violence; previous partner violence; recent partner violence); and mental health (based on the SF-36 adapted for Australia).
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Contraceptive use
We categorised contraceptive use reported at the survey prior to the one in which women reported abortion/s as: 1) More effective: implant, progestogen IUD, injection, vaginal ring and copper IUD; oral contraceptive pill with or without condom; 2) Non-users; and 3) Less effective: condom only; natural methods including withdrawal and safe period.
Aspirations at age 35
At each survey, women were asked what their aspirations were for employment, children and increasing educational qualifications at age 35. These were then used as predictors of termination in the following survey.
Analysis
Apart from the following three variables: Health Care Card, childhood sexual abuse and drug use, missing data for other variables ranged between 0.25% and 1.75%.
We developed transition variables for changes between surveys for factors of public health importance. The transition variables were measured on a linear scale (-1, 0, +1) with a positive odds ratio associated with increased likelihood of a new abortion.
We assessed these transition variables in univariate models, controlling for level at or before transition and in an overall multivariate model with adjusted odds ratios.
We weighted the data by residential area to account for the ALSWH oversampling women in rural and remote areas.
We fitted longitudinal logistic regression models to assess the associations between explanatory variables and abortion. Following univariate (unadjusted) analysis for association with an abortion in the following survey, we fitted three multivariate models: all women; women in S1-S3 (in their 20s); and women in S3-S5 (in their 30s). 18 We employed Stata 11 24 to fit longitudinal logistic regression models using generalised estimating equations with an exchangeable working correlation matrix. A sensitivity analysis using women responding to all five surveys (N=5790) was undertaken: the results were similar to those presented (data available on request).
Ethics
The ALSWH has ethical clearance from 
Abortions
By S5, when women's average age was approximately 34 years, 16% reported having had an abortion ( Figure 1 ).
Reports of new abortions reduced from 7% at S1 and S2, to 2-3% thereafter ( Figure 1 ). Although most women reported only one new abortion, approximately 10% had had two abortions and more than 2% had three or more.
Just under one-third of women reported not using contraception throughout. From their late twenties, the percentage using lesseffective contraception increased (20-21% to 31%) and the percentage using more effective methods decreased (50-57% to 42%).
Five per cent of women at S1 reported risky or high alcohol use, decreasing to just over 3% thereafter. The percentage of women reporting illicit drug use in the last twelve months varied considerably, between 5% and 27%, and was not linear; reports of previous illicit drug use rose from 13% in S1 to 45% in S4.
Reports of childhood sexual abuse was 14.6% (only asked specifically at S4). Although most women did not report violence, recent violence reports dropped over time for non-partner violence (13 to 2%) and partner violence (4% to 2%). Previous partner violence increased (5% to 11%).
Overall, women's SF-36 mental health scores improved from 50 (population average) to 53. Table 1 shows the relationship between women's characteristics and the likelihood of reporting an abortion between S1 and S5.
Sociodemographic characteristics
In the adjusted analysis, rural residence, marital status and number of children remained significantly associated with 
Other associations
In their twenties, women using less-effective contraception (aOR 2. As women entered their thirties, the percentage aspiring to full-time employment decreased (59% to 35%) and aspirations to be better educated dropped even more (75% to 36%). However, women's aspirations for the desired number of children remained consistent with most women preferring one or two (Table 3) .
Women were significantly more likely to undergo a subsequent abortion if they aspired to full-time employment (OR 1.58; 95%CI 1.37-1.83) or to be self-employed (OR 1.28; 95%CI 1.04-1.57) compared to women who aspired to work part-time. Women who did not want children were no more likely to terminate than women who wanted only one or two. Women who wanted more qualifications were twice as likely to terminate as other women (OR 2.08; 95%CI 1.68-2.57).
Discussion
Main findings
This study highlights the complex interplay of factors that can shape a woman's likelihood of having an abortion when she is young and subsequently as she ages.
We found that the overall proportion of Australian women reporting an abortion at the average age of nearly 34 was 16%, which mirrors rates described in South Australia (15.6 in 2009 for women aged 15-44 years) where reliable data are collected. 25 However, women experiencing violence, drug users and those with lower socioeconomic status are more likely than others to drop out of surveys; 20 and so the prevalence of abortion and women's experience of violence in this study may be an under-estimate. This means that the prevalence of abortions and the strong effects we found for violence and illicit drug use may well be greater.
The difference in new abortion rates dropped when women entered their thirties and then remained relatively constant. Although, like other studies, 16 we found that the cumulative numbers increased with age, the incidence rate decreased and women who had undergone one abortion were more likely than other women to undergo a subsequent one.
Some determinants we found are consistent with those found in other studies, such as numbers of children, marital status, contraceptive use and prior abortion. 10, 16, 17, 26, 27 We were unsurprised to find no association with poor mental health when violence is included, as they are so closely associated. 28, 29 We expected associations with financial variables, 6 but, although evident on the univariate analysis (Table 1) , the two financial variables were competing and so the effect may be lost in multivariate analysis.
Stronger effects were associated with characteristics affecting women's control over their reproductive health, most significantly their experience of intimate partner violence and recent illicit drug use. These associations persisted in adjusted models and as women got older. This is also consistent with women's own accounts. It is known that violence against women, especially violence from an intimate partner, is prevalent worldwide, 30 particularly among women seeking abortions. 14 This is the only longitudinal study that considers women's experience of violence and abortion with other confounding characteristics over time.
We did not find alcohol to have an independent effect on abortion over time, in contrast to cross-sectional studies showing that abortion is correlated with alcohol and illicit drug use. 4, 31 It may be that selfmedicating with alcohol and experiencing violence are closely correlated, and violence is the stronger factor. Illicit drug use and violence independently and cumulatively have an effect on a woman's ability to control her fertility. We are not aware of other studies that have examined their relative effects as women age.
Strengths and limitations
This study is the first providing large-scale longitudinal population data about the changes in factors associated with abortion over women's early reproductive lives.
The limitations include recall bias attributable to abortion reporting. Women may also be reluctant to report abortions for social reasons. Additionally, the abortion question changed to be more specific about psychosocial versus reasons of abnormality or ectopic pregnancy only after the third survey. We removed reported abortions for abnormalities and we are confident that the analysis is robust. We also caution our conclusions about the associations with contraception, as changes in contraceptive 
Conclusion
Abortion services should provide clinicians with regular training and resources to identify and then provide non-judgmental responses to patients experiencing violence and/or using illicit drugs, while encouraging effective forms of contraception. Model guidelines and resources for a health system response to violence against women have been developed by the World Health Organization. 33, 34 The US HMO Kaiser
Permanente have described policies and processes for responses to violence among their client populations. 35 Clinicians in all health care services should have a high index of clinical suspicion especially among young women with unwanted pregnancies, partner violence or illicit drug use and provide non-judgmental responses, safety planning, information and referrals to supportive services in order to reduce the number of abortions in Australia. 
